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(57) [Abstract] 

[Object] An object of the present invention is to realize 
a reproduction apparatus which can switch from a normal 
reproduction state to a special reproduction state in a moment 



even when the reproduction apparatus contains a reproduction 
data storage memory. 

[Construction] At the special reproduction such as 
fast-forwarding and fast-rewinding, normally reproduced 
look-ahead data FRD , which have been already stored in a 
memory 9, are thinned out at predetermined intervals to be 
read and the read data are outputted as specially reproduced 
data, while data subsequent to the normally reproduced 
look-ahead data FRD are read intermittently from a disk 1 and 
the read data are stored in an area subsequent to storage area 
of the normally reproduced look-ahead data FRD in memory 9 
as specially reproduced look-ahead data S FRD and the 
operations of thinning out and reproducing the normally 
reproduced look-ahead data FRD are ended and subsequently the 
specially reproduced look-ahead data S FRD , which have been 
stored, are outputted as specially reproduced data. 

[Claims ] 

[Claim 1] A reproduction apparatus which has a control means 
for once storing data read from a recording medium as look-ahead 
data in a storage means, and reading the look-ahead data which 
have been stored to output them as reproduced data, and 
performing intermittent data reading at the special 
reproduction, wherein 

the control means, at the special reproduction, thins out 
normally reproduced look-ahead data, which have been already 
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stored in the storage means, at predetermined intervals to read 
the data and outputs the read data as specially reproduced data, 
while said control means reads data subsequent to the normally 
reproduced look-ahead data intermittently from the recording 
medium and stores the read data as specially reproduced 
look-ahead data in the storage means, and outputs the specially 
reproduced look-ahead data as specially reproduced data 
subsequently after the operations of thinning out and 
reproducing the normally reproduced look-ahead data are ended. 

[Claim 2] The reproduction apparatus as defined in Claim 
1, wherein the control means stores the data which have been 
intermittently read from the recording medium as specially 
reproduced look-ahead data in an area subsequent to the area 
of the normally reproduced look-ahead data, which have been 
already stored in the storage means and recognizes a boundary 
between both storage areas of normally reproduced look-ahead 
data and specially reproduced look-ahead data. 

[Claim 3] The reproduction apparatus as defined in Claim 
1 or Claim 2, wherein the control means stores the data which 
have been already read as reproduced data by a predetermined 
capacity . 

[Detailed Description of the Invention] 
[0001] 

[Applicable Field in the Industry] 

The present invention relates to a reproduction apparatus 
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for storing data read from a recording medium once in a memory 
and the like and outputting the stored data as reproduced data. 
[0002] 
[Prior Art] 

For a minidisk or a compact disk, in order to prevent 
skipping of reproduced sound due to a shock and the like, a 
system which contains a reproduction data storage memory, 
reads data from a disk medium in advance by forwarding an 
optical system, stores the look-ahead data once in a memory 
and reproduces the stored data, instead of directly 
reproducing data which are read from a disk, is sometimes 
employed . 
[0003] 

Also in such a system, like a system in which data read 
from a disk are directly reproduced, data are appropriately 
thinned out to be read by intermittently moving an optical 
system such as an optical pickup, which is a data reading 
mechanism, in case of a special reproduction mode such as 
fast-forwarding (CUE) and fast-rewinding (REV) . After the 
data are read, as in a normal reproduction mode, the data which 
have been thinned out to be read are once stored in a memory 
and the like, and the stored data are reproduced. 
[0004] 

[Problems to be Solved by the Invention] 

Then, in a prior art reproduction apparatus, when a normal 
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reproduction mode shifts to a special reproduction mode, it 
is necessary to move an optical system which is ahead of the 
present area being reproduced for look-ahead of data up to a 
disk position corresponding to the area being reproduced at 
present in order to delete normally reproduced data which have 
been already stored in a memory and store the specially 
reproduced data. Therefore, the time required for moving the 
optical system greatly affects the time during which a normal 
reproduction mode shifts to a special reproduction mode, and 
a response up to reaching a special reproduction state is 
delayed from the users' viewpoint, and further the response 
time varies according to positions of the forwarding optical 
system. Furthermore, after the movement of the optical system 
is completed, the specially reproduced data are stored in a 
reproduction data storage memory to some extent and thereafter 
the special reproduction state starts, and therefore this also 
results in delaying the response up to reaching the special 
reproduction state. As described above, it is difficult that 
a prior art reproduction apparatus containing a reproduction 
data storage memory obtains the same response time as that of 
a reproduction apparatus which has no reproduction data 
storage memory therein and directly reproduces the read data. 
[0005] 

The present invention is made to solve the above-mentioned 
problems and it is an object to provide a reproduction apparatus 



which can switch from a normal reproduction state to a special 
reproduction state in a moment even when the reproduction 
apparatus contains a reproduction data storage memory. 
[0006] 

[Measures to Solve the Problems] 

In order to achieve the above-mentioned purpose, 
according to the present invention, there is provided a 
reproduction apparatus which has a control means for once 
storing data read from a recording medium as look-ahead data 
in a storage means, and reading the look-ahead data which have 
been stored to output them as reproduced data, and performing 
intermittent data reading at the special reproduction, in 
which the control means, at the special reproduction, thins 
out normally reproduced look-ahead data, which have been 
already stored in the storage means, at predetermined 
intervals to read the data and outputs the read data as 
specially reproduced data, while said control means reads data 
subsequent to the normally reproduced look-ahead data 
intermittently from the recording medium and stores the read 
data as specially reproduced look-ahead data in the storage 
means, and outputs the specially reproduced look-ahead data 
as specially reproduced data subsequently after the operations 
of thinning out and reproducing the normally reproduced 
look-ahead data are ended. 
[0007] 



According to the present invention, the control means 
stores the data which have been intermittently read from the 
recording medium as the specially reproduced look-ahead data 
in an area subsequent to the area of the normally reproduced 
look-ahead data, which have been already stored in the storage 
means and recognizes a boundary between both storage areas of 
normally reproduced look-ahead data and specially reproduced 
look-ahead data. 
[0008] 

According to the present invention, the control means 
stores the data which have been already read as reproduced data 
by a predetermined capacity. 
[0009] 
[ Function] 

According to the present invention, when a normal 
reproduction mode shifts to a special reproduction mode such 
as fast-forwarding, normally reproduced look-ahead data, 
which have been already stored in a storage means, are thinned 
out at predetermined intervals to be read, and the read data 
are outputted as specially reproduced data to the next stage 
processor. In parallel with this, data subsequent to the 
normally reproduced look-ahead data, which have been stored 
in the storage means, are intermittently read from a recording 
medium and the read data are stored as specially reproduced 
look-ahead data in a predetermined area in the storage means. 



Then, the operations of thinning out and reproducing the 
normally reproduced look-ahead data are ended and subsequently 
the specially reproduced look-ahead data are read to be 
outputted as specially reproduced data. 
[0010] 

Further, according to the present invention, data which 
have been already read as reproduced data are stored by a 
predetermined capacity. Accordingly, at the shifting to the 
fast-rewinding reproduction, the already-reproduced data are 
thinned out in the opposite direction to the fast-forwarding 
direction to be read and the read data are outputted as 
specially reproduced data. 
[ Embodiment ] 
[0011] 

Figure 1 is a diagram illustrating a structure of an 
embodiment of an optical reproduction apparatus according to 
the present invention. In figure 1, numeral 1 denotes a disk 
in which data are recorded; numeral 2 denotes a spindle motor 
for rotating the disk 1; numeral 3 denotes an optical pickup 
as an optical head for reading data from the disk 1; numeral 
4 denotes a thread motor for moving the optical pickup 3 in 
the radial direction of the disk 1; numeral 5 denotes an RF 
amplifier; numeral 6 denotes a drive controller; numeral 7 
denotes a signal processor; numeral 8 denotes a shock-proof 
memory controller (hereinafter, referred to as a memory 



controller) ; numeral 9 denotes a data storage memory; numeral 
10 denotes a system controller; numeral 11 denotes a key 
operator; and numeral 12 denotes a display unit, respectively. 
[0012] 

The RF amplifier 5 performs binarization of read data and 
generation of servo system signals such as focus error signal 
and tracking error signal and outputs binarized signal to the 
signal processor 7 and servo system signal to the drive 
controller 6. 
[0013] 

The drive controller 6 performs servo ON/ OFF control, gain 
control and the like of the spindle motor 2, the optical pickup 
3 and the thread motor 4 on the basis of servo system signals 
outputted from the RF amplifier 5 and control signal outputted 
from the system controller 10 and also outputs the information 
on control state to system controller 1Q. To be specific, 
the drive controller 6 performs servo ON/OFF, gain control and 
phase compensation as focus control, performs servo ON/OFF, 
one track jump, plural track jump, gain control, phase 
compensation, and the like as tracking control and performs 
servo ON/OFF, f ast-f orwarding ( CUE ) , fast-rewinding (REV) and 
the like as thread control, respectively. 
[0014] 

The signal processor 7 performs edge detection, error 
detection and correction, and demodulation (e.g. EFM 
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demodulation) of the binarized signal outputted from the RF 
amplifier 5, and the like and outputs the data to memory 
controller 8 . 
[0015] 

The memory controller 8 stores data read by signal 
processor 7 in a predetermined area in memory 9 on the basis 
of the control signal outputted by system controller 10, while 
the memory controller 8 reads data which have been already 
stored in memory 9 and outputs the read data as reproduced data 
to a digital/analogue converter (DAC) at the subsequent stage, 
which converter is not shown in figure. 
[0016] 

The data storage memory 9 is composed of, for example, 
DRAM (Dynamic Random Access Memory) and, as described above, 
digital data read from the disk 1, which data were subjected 
to a predetermined process by signal processor 7, are stored 
therein. The capacity is set so as to store data corresponding 
to data which are read from, for example, a normal CD (compact 
disk) for ten-odd seconds. 
[0017] 

The system controller 10 outputs control signals 
according to modes to drive controller 6, signal processor 7 
and memory controller 8 and performs control of reproduction 
system in order to perform mode operation indicated by the 
respective keys which are operated (pressed) in the key 
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operator 11 consisting of various operation keys such as 
reproduction key, fas t- forwarding (CUE) key, fast- rewinding 
(REV) key, and stop key. 
[0018] 

To be specific, when a reproduction key in the key operator 
11 is pressed, the system controller 10 indicates reproduction 
mode on the display unit 12, while it makes drive controller 
6 perform seek control, focus control, and the like of the 
optical pickup 3, and makes signal processor 7 process data 
read by the optical pickup 3, and thereafter, the system 
controller 10 makes memory controller 8 store the data as the 
look-ahead data FRD in a predetermined area in memory 9 . Then, 
the system controller 10 makes memory controller 8 read 
look-ahead data FRD which have been already stored in memory 
9 as reproduced data to output the read data to DAC which is 
not shown in figure after a predetermined time has passed since 
the storage of the look-ahead data FRD was started. 
[0019] 

In the system of the invention, as shown in figure 2, the 
look-ahead data FRD are stored so that data read as reproduced 
data from memory 9 are stored as already-reproduced data RD 
by a predetermined capacity, for example, by half the capacity 
of memory 9. Further, the memory controller 8 and the system 
controller 10 store the present position being reproduced RRP 
and the latest storage position NRP of the look-ahead data FRD 



in memory 9. More specifically, the memory controller 8 and 
the system controller 10 store the various boundaries between 
normally reproduced data and specially reproduced data and the 
boundary between already-reproduced data and non-reproduced 
data in memory 9 with using, for example, memory address. 
[0020] 

Furthermore, when a fas t- forwarding key in the key 
operator 11 is pressed during the reproduction, the fast- 
forwarding mode is indicated on the display unit 12, while the 
memory controller 8 is made to thin out the look-ahead data 
FRD stored on and after the present position being reproduced 
RRP in memory 9 in the direction shown by an arrow C in figure 
2 from the present position being reproduced RRP every 
predetermined period of time, for example, every 0.1 second, 
thereby to read the thinned-out data and output the read data 
as specially reproduced data to DAC . In parallel with this, 
the drive controller 6 moves the optical pickup 3 
intermittently and the signal processor 7 processes data read 
by the optical pickup 3 and thereafter the memory controller 
8 stores the data as specially reproduced look-ahead data SFRD 
in memory 9. The reading of look-ahead data FRD as specially 
reproduced data is ended and then the specially reproduced 
look-ahead data SFRD, which are stored on and after the position 
of data subsequent to the look-ahead data FRD, are read as they 
are without being thinned out and the read data are outputted 
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as specially reproduced data to DAC. 
[0021] 

Furthermore, when a fast-rewinding key in the key operator 
11 is pressed during the reproduction, the fas t-rewinding mode 
is indicated on the display unit 12, while the memory controller 
8 is made to thin out the already-reproduced data RD stored 
on and before the present position being reproduced RRP in 
memory 9 in the direction shown by an arrow R in figure 2 from 
the present position being reproduced RRP every predetermined 
period of time, for example, every 0.1 second, thereby to read 
the thinned-out data and output the read data as specially 
reproduced data to DAC. In parallel with this, the drive 
controller 6 moves the optical pickup 3 intermittently and the 
signal processor 7 processes data read by the optical pickup 
3 and thereafter the memory controller 8 stores the data, as 
specially reproduced look-ahead data SFRD in memory 9. The 
reading of the already-reproduced data RD as specially 
reproduced data is ended, and then the specially reproduced 
look-ahead data SFRD, which are stored on and before the 
position of data just prior to the already-reproduced data RD, 
are read as they are without being thinned out and the read 
data are outputted as specially reproduced data to DAC. 
[0022] 

Next, an operation according to the above-mentioned 
construction will be described with reference to figures 2 to 
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5. When a reproduction key in the key operator 11 is pressed 
by a user, the key operation is recognized by the system 
controller 10, and the reproduction mode is indicated on the 
display unit 12, while control signals according to a 
reproduction mode is outputted from the system controller 10 
to the drive controller 6, the signal processor 7 and the memory 
controller 8. 
[0023] 

A drive signal to the spindle motor 2 is outputted from 
the drive controller 6 and the disk 1 is rotated. The 
predetermined drive signals are also outputted from the drive 
controller 6 to the thread motor 4 and the optical pickup 3 
and the optical pickup 3 is moved in the radial direction of 
the disk and data are read from a predetermined area in the 
disk 1. The data read by the optical pickup 3 are inputted 
to the RF amplifier 5 . In the RF amplifier 5, the. binarizat ion 
of the read data and the generation of servo system signals 
such as focus error signal and tracking error signal are 
performed and the binarized signal is outputted to signal 
processor 7 and servo system signal is outputted to the drive 
controller 6. Thereby, in the drive controller 6, the 
tracking control and the focus control of the optical pickup 
3 and the thread motor 4, and the like are performed on the 
basis of the servo system signals outputted by the RF amplifier 
5 and control signal outputted by the system controller 10. 
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[0024] 

The signal processor 7 performs edge detection, error 
detection and correction, and demodulation of binarized signal 
outputted from the RF amplifier 5, and the like and outputs 
the data to the memory controller 8. 
[0025] 

The memory controller 8 stores read data outputted by the 
signal processor 7 as the look-ahead data FRD in a predetermined 
area in memory 9 on the basis of control signal outputted by 
the system controller 10. The storage starting position 
(address) of the look-ahead data FRD is stored by the memory 
controller 8 and the system controller 10. When a 
predetermined time has passed since the storage of the 
look-ahead data FRD was started, the look-ahead data FRD which 
have been already stored are successively read from the storage 
starting position by the memory controller 8 and outputted as 
the reproduced data to the next stage DAC not shown in figure. 
[0026] 

At this time, data in memory 9, which have been read as 
reproduced data, are stored as already-reproduced data RD for 
the case where a fast-rewinding key is pressed during the 
reproduction.' Although the already-reproduced data RD are 
updated by the look-ahead data FRD which are successively 
stored, in the system of the invention, as described above, 
the look-ahead data FRD are stored so that the already- 



reproduced data RD are stored, for example, by half the 
capacity of the memory 9. The data storage direction is 
directed by the arrow C in figure 2. Further, the present 
position being reproduced RRP and the latest storage position 
NRP of the look-ahead data FRD in memory 9 are stored by the 
memory controller 8 and the system controller 10 as shown in 
figure 2 . 
[0027] 

Here, when a fast-forwarding key in the key operator 11 
is pressed during the reproduction, the key operation is 
recognized by the system controller 10 and the fas t- forwarding 
mode is indicated on the display unit 12, while control signal 
according to the fas t- forwarding mode is outputted from the 
system controller 10 to the drive controller 6, the signal 
processor 7 and the memory controller 8. 
[0028] 

At this time, by the memory controller 8, the look-ahead 
data FRD stored on and after the present position being 
reproduced RRP in memory 9 are thinned out in the direction 
shown by an arrow C from the present position being reproduced 
RRP as shown in figure 3 every predetermined period of time, 
for example, every 0.1 second, thereby to be read and the read 
data are outputted as specially reproduced data to DAC . 
Further, at this time, the last storage position (address) 
LMP of the look-ahead data RD stored in memory 9 during the 



reproduction is stored by the memory controller 8 and the system 
controller 10. 
[0029] 

In parallel with this, the thread motor 4 is driven on 
the basis of the drive signal outputted from the drive 
controller 6 and the optical pickup 3 is moved to the position 
where data subsequent to the data stored in the last storage 
position (address) LMP in memory 9 are stored. After this, 
the thread motor 4 is operated intermittently. Thereby, the 
data reading by the optical pickup 3 is performed every 
predetermined period of time, for example, every 0.1 second. 
The special data which have been intermittently read are 
subjected to a predetermined process by the signal processor 
7, thereafter to be inputted to the memory controller 8. The 
special data inputted to the memory controller 8 are 
successively stored as specially reproduced look-ahead data 
SFRD, in and after the position subsequent to the 
aforementioned last storage position (address) LMP of the 
look-ahead data RD in memory 9. With the storage of the 
specially reproduced look-ahead data SFRD, the already- 
reproduced data RD are gradually updated by the look-ahead data 
SFRD. 

[0030] 

Here, the intermittently reading of the look-ahead data 
FRD as specially reproduced data is ended, and then the 
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specially reproduced look-ahead data SFRD, which are stored 
on and after the position of the data subsequent to the 
look-ahead data FRD , are read as they are without being thinned 
out and the read data are outputted as specially reproduced 
data to DAC. At this time, the present position being 
reproduced RRP and the latest storage position NRP of the 
specially reproduced look-ahead data SFRD in memory 9 are 
stored by the memory controller 8 and the system controller 
10 . 

[0031] 

After this, the above-mentioned process is performed 
until a stop key is pressed to stop the fas t- forwarding, while 
the data which have been reproduced as specially reproduced 
data are stored as the specially-and-already reproduced data 
SRD as shown in figure 4 for the case where a fast-rewinding 
key is pressed during the fast-forwarding. For example, in 
the case where the fast-rewinding key is pressed in the state 
shown in figure 4, data are thinned out in the opposite 
direction to that of the fast-forwarding from the present 
position being reproduced as shown in figure 5 with utilizing 
the specially-and-already reproduced data SRD, to be read, and 
the read data are outputted as specially reproduced data to 
DAC, while data which are read by the optical pickup 3 in the 
opposite direction to that of the fas t- forwarding from the new 
specially-reproduced-data reading position SNRP are stored as 
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specially reproduced look-ahead data SFRD. Although the 
specially-and-already reproduced data SRD, which are stored 
in memory 9, are updated by the specially-and-already 
reproduced look-ahead data SFRD which are stored successively, 
in the system of the invention, as described above, the 
look-ahead data SFRD are stored so that the specially-and- 
already reproduced data SRD are stored by, for example, half 
the capacity of the memory 9. 
[0032] 

Further, in the case where the normal reproduction mode 
shifts to the fast-rewinding mode as shown in figure 2, the 
already-reproduced data RD are utilized, and they are thinned 
out in the direction of arrow R to be read and the read data 
are outputted as specially reproduced data to DAC, while data 
which are read in the opposite direction to that of the 
fast-forwarding from the new specially-reproduced-data 
reading position NRP by the optical pickup 3, are stored as 
look-ahead data FRD. 
[0033] 

As described above, according to this embodiment, at the 
special reproduction such as fas t- forwarding and fast- 
rewinding, normally reproduced look-ahead data FRD, which have 
been already stored in the memory 9, are thinned out at 
predetermined intervals to be read and the read data are 
outputted as specially reproduced data, while the data 
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subsequent to the normally reproduced look-ahead data FRD are 
intermittently read from the disk 1, and the read data are 
stored as the specially reproduced look-ahead data S FRD in an 
area subsequent to the storage area of the normally reproduced 
look-ahead data FRD in memory 9, and the operations of thinning 
out and reproducing the normally reproduced look-ahead data 
FRD are ended and subsequently the specially reproduced 
look-ahead data SFRD are outputted as specially reproduced 
data, thereby realizing a reproduction apparatus which can 
prevent the skipping of reproduced sound due to a shock and 
the like as well as can shift to special reproduction from 
normal reproduction state in a moment. 
[0034] 

Needless to say, the capacity of the memory 9 is not 
restricted to that described for this embodiment. 
[0035] 

[Effect of the Invention] 

As described above, according to the present invention, 
the skipping of reproduced sound due to a shock and the like 
can be prevented as well as the state can be shifted from normal 
reproduction to special reproduction in a moment. 
[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a diagram illustrating a construction of an 
embodiment of an optical reproduction apparatus according to 



the present invention. 
[Figure 2] 

Figure 2 is a diagram illustrating data storage state of 
data storage memory at the normal reproduction according to 
the present invention. 
[Figure 3] 

Figure 3 is a diagram illustrating data storage state of 
data storage memory at the fast-forwarding reproduction 
according to the present invention. 
[Figure 4] 

Figure 4 is a diagram illustrating data storage state of 
data storage memory at the fast-forwarding reproduction 
according to the present invention, and illustrating the state 
which is transited farther than that of figure 3. 
[Figure 5] 

Figure 5 is a diagram illustrating data storage state of 
data storage memory at the shifting from the fas t- forwarding 
reproduction to the fast-rewinding reproduction according to 
the present invention. 

[Description of the Reference Numerals] 

1 disk 

2 spindle motor 

3 optical pickup 

4 thread motor 

5 RF amplifier 
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6 drive controller 

7 signal processor 

8 shock-proof memory controller 

9 data storage memory 

10 system controller 

1 1 input unit 

12 display unit 
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(54) REPRODUCING DEVICE 

(57) Abstract: 

PURPOSE: To instantaneously switch the reproducing 
state from a normal state to a specific state by 
thinning out and outputting data for normal reproducing 
previously read which has been stored in a memory at the 
time of specific reproducing, at the same time, storing 
reproduced data thinned out from a recording medium in 
the memory as previously read data. 

CONSTITUTION: One part of already reproduced data 
read out from a memory 9 and previously read data for 
normal reproducing are respectively stored in a region 
RD and FRD of the memory 9. Data in the region FRD of 
the memory 9 is read out thinning out and outputted, at 
the same time, successive thinned-out reproduced data 
from the recording medium is stored in a region SFRD 
continued to the region FRD of the memory 9 as 
previously read data for specific reproducing, and 
outputted succeeding to thinned-out previously read data 
for normal reproducing. Thereby, the reproducing state 
is instantaneously switched from a normal reproducing 
state to a specific reproducing state. Further, it is 
processed in the same way as the above at the time of 
fast rewinding. 



COPYRIGHT: (C)1994,JPO 



H5ISFKfc 



lllllllll[lll[llllll[ff ^ 




■ NRP 



-RRP 



LMP 



(i9)b#h*sbWt cjp) (12) & m 4# B^F & $S (a) ao&m-iiim&mmn 

#^§¥6-309798 

(43)&MB ¥^6^(1994)11^ 4 B 



(50intci. ! mmmn frftmm&n f i tmm*mm 

G 1 1 B 20/10 3 2 1 Z 7736-5D 

19/02 C 7525-5D 



(21)HiSI#^ 


#S¥5-99834 




000002185 










(22)tbfflH 


¥J5£5^C1993) 4 ^26B 




JKSttAJU&lkajll 6TI7 #35^ 
































y — — l s i T'-b'-f vtfcfc^thrt 






(74)ft3A 





(54) [%■&<*>««;] ff£gfg 



(57) [nKl] 

9 f £Ctft $ ivX V % 5 ilfitlfdlUBSfcf^^— ^FRD SrFf 

Blofc?*— ^Sr^fl^B&SW^— * SFRDi Lt 
W§l#?^»f*©j|»TK:§ISttv*T, |Bttbfc#^S^ 

^ww^— * s f RDSr^sicifdtT*— * t vxmti-r 





1 

IN** 1 ] 1B««**»feR*»ofc9'-^ 

±ti»m¥9tt±* mm^nnctt. mzmm^mizufe 
wok** ?> t/mw&?~- *tvx mtrt s 1 1 1» k , 

iSdfeffl^^-* © n 51 # H*»fP©Jl»T^ SI # i^v ^ 
[111*9(2] _hB«#Mf«H:, raNKftrt>&R|4cttfc 

*©ieii^©#Mi^iB«L-c*s< hm&k 1 
#jc i * fc r±n 2 ctt©MK& 

[0 00 1] 
[0 0 0 2] 

[^#©fiffi] 'ri^-r^^-^a 

a. 

[0 0 0 3] r©± 5&>^^-M-*5^Tt>, =f>{^9 

Kl, (CUE) ^fRL (REV) Jfca?©4WM? 

4*— K©»#KH:, f*-^©«*»»)»l»-C*)*3l6tr 
y*Ty:Tfci?©3fe^3Rfcin*ttte»»<S*-r, 

[0 0 0 4] 
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2 

-5fc»©^ra* 5 , a^©f?^^~ K^e>#5*s^— k 

«HEff*ttttKftS4"C©lS«:!jS31<. *fiUT 

* V \c *> 5 nfefaM LXfrb *ft%aW*k'$MKA Z><OX. 
£©&*»& t>^MRttfcfeS*^©j*»#ii< * 

[0 0 0 5] #3&gnra\ *>d»S*fl(f»cj8*T*Stufet. 

20 ii:«s-C#5l}4»11*««t-*ii:fc«>* 0 
[0 00 6] 

[^HSr«St-t-Sfc«)©^S] JilBB»«ra«i-Sfc 

«^®<ciBtt$-&. iKattW^****?*-*©!^! 

[0 0 0 7] *^M"C«, ±|BlW»*«tt % CMKftc«» 
JVC v ^ 5 ji^S^ffl^fe^^^- ^ I3K < 
40 Wftffl©W^fe«t*9 f — ^©«1t«W6©at*SrlB«bT4a 

[0008] *&wix\z, ±&mmmm-t. mzM&? 
-9 1 vxm*&i±>ixtc7 , ~*&-ffife®-aLfttm&fc£ 

[0 0 0 9] 

it $ *lt v % 5 a* w^ffiSfeK*?*- ^ *«sf ^© mmxm 




3 

^^m^w±m^m^ : r-9{z.m< 

-So fit, miitw&mftmfr7*—*<om$\%w£Mft 
<DmT ic § i # # wc a &fflm&mft9tfr?* - 9 * we* 

[0 0 10] *«WK±*ttf, gE^S^x-^t 

[0011] 

[%%ff!f] air*. *»Mte«*36^6&?¥4ag«(o-ii 

EftSfrfc^ 2 1^^^^ 1 ^tHK^^r^^t 0 

>-K/we-^ 3ttf>f^^ l^fc^-^SrBW^S* 

S:x>f 1 ©^ifrfti^ftS***!^ K^-^v 
5ttRF7^ 6 f*KSbftWS$, 7 tt«*«L3aSB, 8 

[0 0 12] RFX^ShJ:, K^St 19^—^0 2 fit 

[0 0 13] EtNtt8E6«. RF7^5^fc©H- 

-**^/*^, f-ii/um. b?y*> 

»JWk ITt^- (CUE) . 
L (REV) fc^Sr^jftW'tfrS. 

[0 0 1 4] «-!§-#yi!B 7 I*. RF7^5HUAS 40 

3® (fck£tfEFM®P) *if«r?ToT\ ^y^F 

[00 15] ^^y3>hP-78ll VX^AWJftias 
1 0(cJ;5®J®^^ca^V^Tft^^®g^5 7OSg^l9 
^Sr^^ey 9©gffi©««fcftll!!t5i:i:tK, ;* 

t\ m&\*te^ik&t<o?>r&9/i'T^*y&l&» (da 

[0 0 16] ^-^te#Affly*ry 9tt, fck^LtfDRA 50 
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M (Dynamic Random Access Memory) <9 s JiifcUfc 

[0 0 17] ^^AffilflSlffll 0«u (C 
UE) , fMl (REV) , fM:fc d> 
6>***— «f^«l 1^*5^X8^ (JfT) 

6. «HHaa«7*5j:^*y 
- ? 8 K mtl L T T A <DWM SrfT 5 . 
[0 0 18] Aflcftfctt. *-*fMBl llcisrtSH^ 
*-*WTS*t5fc. S4*-K-eJb«ri:t*i5«»l 

^75/7 p 3 -cw*»o tcf—9 zm^ftmu 7 -e&LS £ 
-^FRDk tty^ey 9<Dmfe<& / mmz.fomis^z>o 

ttT, 4fe»*^— ^FRD<O»*ASrPljr&b"C^b0fS 

RftiWitett*^ — * F R D 9 t b r SS^Sl <b 
*H*bftV^DACJc26fflS*5 0 
[0019] ^S^t^-CWu El 2 (c^i" <fc 5 i-x ^ ^e- 

FRD©teWfrW^ 0 y 8 

R R P & X T$M:%T<D9cm&'r— 9FRU <D&m&n 

NRP^iE1*UTV^5o -T ^^y^yha-7 
S^ic^ix^^ASiJffiigUl ott, ^^y 9rt<offl«rH^. 

^ ^ 9 (D^m^f— 9n±. ®.mztt$L 

^y : —9h^m^Jf—9h(r>m^, ^^^^y7 
[0 0 2 0] ^/c, S^ifJC. ^r— Jftf^ffll \ Xc%>tf%> 
^^SPl 2(C^^t*5kkfc(C N ^^y^yhn-78 

ic^^-y 9<oa^ffi«RRPHi*»c»jttSiT,rv^s5fe 

SS*^— ^ F R D §r RRP^>1dI§I2^^>^W 

^^3«rlB^«llcSWiS*, )tfc°^^T?/^3T?f?^ 
o ?t^- ^ 7 $ ^r^m > ^y^v 

h 8 (c^rcD^-^Sr^a^ffl^^r-^ S F 
RDk LT^^ey 9lc«HftS*6o ^LT, 9xM*h*f— 
9 F RD^SMf-^ k LTcoSg*® 19 35S^T-t"S 




5 

Sif-i? t LTDACIClslttl$-e:5o 
[0 0 2 1] f?£tp(C, *H*ft*»l lK*5tt5 

^12tc**t5i:i:fct, p«*y r>> ho — ^ 8 

£#fx- * R D Sr^lf tfitR R P b 0 2 * ©^f?) R 
-C»f#l*lfc9fJ»SBI»» /ct^i«0. l«Mii::in§|V* 
TWWfcfctf, #l*?f£^-*2:LTDACt^£ttl£* 

o — ? 8 (^©x— * *m%m±m9iM3>-7 : -? sfr 
r d<d#^s^x— * t ur©9K*st >? £ . 

*©&«*^te^£nTV^#a??£ffi&f^:r-* S 

7*— * t VXDACK&MZltZ,, 
[0 0 2 2] JSfetc. ±IB*^(ci5t!lf^Sr, 0 2-H15 

&m^xfftw-fz>o mmm^i. k> *~-wim i 1 nasrt 

SCI 2|c**$Wi i t>fc, ^^AfH^igsi 0^5> 
•OttffiMlPffie. «-!§■«««$ 7 *S.fctf**y = ^Ma — ? 

[0023] mmmu 6 *»e> »^ f > 2 ^ 

ftf&j^gp 6 *» li* W ?> * 4 43 J; XJ-% 

•73\Z.ttVXi>ffi&<DmW)m-%-7!>*tiijj&i%X. %My9 

■fZK&VmWBLbthK.?—!?^ RFT>^5{C1A^) 
$fr5 0 RFTVT'S-Cli, toWkVf—iHDZllHk. 

■5c ^KJ:!), W»f8l«&6T?W:, RF7^5*>fe 

•So 

[00 24] fif*QaSi!7m RF7^5«»e>|lJA 

2 wfcfli#<03: y k o • uteris 
MS^ir^fc.tvr, ^y =yho- 9 8 ^#3*1, 

So 

[0 0 2 5] ^ynVhc-^Sm i/Xy-J±fflffl 

gpi oicis$ijwfi-^{ca<3#, flr*iaa«j7*»6>UA 

^fcf^&Ox— *©. »*f-^FRDttt© 
9©M*«tf^^iW?*>ft3. 9tm*t-?—9 
FRD©teJW08tefafi (7KM) li, p<^ey=JVhD 
— 7 8*3«fct/v'^7 1 A^Jfflll OlcifliBtSSftS. SfcSS 
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^■f—9 f RD©»«rtBI*&a*£>3fJ£i#ra&ia Lfc* e> 
r d as*&*ft w#rtfcea> e> jwmmwr £> *k 34^- ^ t 

LT, 0*L#V^&©DAC{Cffi;*7£;h,S e 
[0 0 2 6] r<Dt#> b LTRJWfc&*u!fc 

lx5«^tfiit, i4Sf-^RDiLtffi#$)H 

--*FRD|::J:9 35*rS*bTfr<;&s, ^>?fAm 
10 ±3£Lfc<fc5t-. fc ^ y 9 ©i£S:©¥#©^4 
tcttW4ift ; r-9RDb l-Cft#£*t£J: 5<-> flstt* 
f-^FRDOM«5ffbtl.So ^-^©teifc^TRH*. 
EI2 4 J o^PPC-e^-r*(P]ttf)b^So pf^ey = 

^i-<t5*, ^^-D 9rt©Sfi©S4eiRRPfcJ:U! 
*«f<03feSK*f* — ?FRD ©teHftfifcfi N R P £ -h, 

[0 0 2 7] rr-e. IMS^M, 1 1 l£*5tt 

—9 8 ICS* b-CJfiai 5 KfcjKDfc«OW«#*UJ** 

[0 0 2 8] y^ey hn- 78\z.& t) , 

fy?—? F R D Sr5H?*te«R RP^6B3 ic^J: 5 

^^$nfc5fe®g^--^RDO«:»lt&*fi^* (TKW 
[0 0 2 9] rtit^fTbT. KKffiHmse^&omii 
T^^3tt^*y 9 LM 

^»$H-5o r*bteJ;5, )6fc p ^^7?/y3^<J:Sf- 

SgB7-C^<O^SSrSttfc^, 

» *ff 4ffl*B*^ ^SFRDiLt^* 
y 9 OiaLfcftR*^? RD©*lWMWI (TK 

LMP^ciKv^rJI[|^^&^$^^^o mm±m9M 

W*^— ^ S FRD(^<t 9»-«rfcH*fStb*o 
[0 0 3 0] ^ F R D <D^-$m%Ly* 
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3I< r »if47-^tL 
TDAClcgajctM. ^*!)nyhn-7 

©S±fi«R R P*5 J:t^S*rco#||^ffl5fe^x-^ 
S F R D N R P #f2t§ $ tl 3 e 

[00 3 1] W®, ^lt*-3SJ¥T$^#-ii£9#frik£ 

-:?SRDiUTft#^„ fet^iEU^-r^ 

SRDSr^UfflLT, El 5 <fc 5 fcaH^tfcfid^fe* 

Scffdfex— * £ LTD AC— CD^tb*s=fr^tb5 tth 
IC, «Tfc/£#?feB^fflv ? -^^l3t«9<4gSNRP^t> 
ft tr y * T s> 7° 3 K «fc *) -¥-21 5 1$ £ fiig^lR] KK<^& £> 
fufef*-***, t»S4ffl^r-^SFRDtbt 

f-^SRDIi, m*^$feS^?¥£#ft0e*?*>- 

^SFRD(C«t9Mtf$^T^<dS, 

3te«*f*— * S F R D©**toSfT*>na. 
[0032] El 2 fC^-rii^Bdfc^— K^-P-M 

£*vr, ^5BlR*iai^olB§l*K**0i»fTian, 

mit ttmmmm ?—9w&*w> vtm NRP*»e>)ttry 

* T y :/ 3 {c J: 19 0 & tti£#lR] fcWMOJi kfrfcx- 
fiSSM-f— ^FRDt b-C*&«fi$H5o 

[0 0 3 3] «±WLfc± &mmmKiiHt£. 
&m v L©#*w£i*fc:H\ * y 9 ^fats 

$ Jvc v * 5 iiSS^ffl^fe®!^^- ?FRD Srpf^o W B 

Sr^-r^^ lj6>e>IRI^fi«J^B*.^C>*, ^Stofcy*— 
^t«WH¥^fe«5fe«5*f*-^SFRDi: LT^^y 9© 

ffiHsmg.mftmz-T*—? f RD©#*ww«ctt< * 



«bfls©*Tfc3ISiWr*-C, #Sff4ffl«^f-^ S F 
R D fcttSEW±f*-*' i LT tHA"f-* i 5 K Lfc©-C, 
W»*if fc: J: 5 W£tf ©*tf* JfSrRjkTS Siklit 

[0034] <c*j, ^ * y 9 ©sgsra:. *mmmz.m%. 

[0 0 3 5] 

10 [«!»©»*] £LhR?HLfcJ:3fc:, *»Mti*itf, 
WSfft if <fc 5 W£*©JRtffc if fcRuLT* 5 r 1 14 fc 



[HiS©1R¥ftK9;] 

[Ell] ;«91fc«adfe*tt?f£»«©— 

[El 2] **Mftffl^*?oii*H*B» 

[El 3] ;^HK«a^— **Mfl;B**!J©*3£!>?|£ 
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